An alkaliphilic strain designed MN-1 T was isolated from a desert sand sample collected from Tengger desert, north-western China. To delineate its taxonomic position, this Gram-stain-negative, rod-shaped, strictly aerobic bacterium was subjected to a polyphasic taxonomic study. Growth was observed at temperatures from 4 to 37 C (optimum 30-32 C), at salinities from 0 to 2 % (optimum 1 %) and at pH from 6.5 to 12.0 (optimum 7.0-9.0). Phylogenetic analysis based on 16S rRNA gene sequencing showed that strain MN-1 T was a member of the genus Altererythrobacter but could be distinguished from recognized species of this genus. Compared to the reference strains, the novel strain was flagellated and motile by means of polar flagella. The predominant respiratory quinone was ubiquinone-10 and the major polar lipids were diphosphatidylglycerol, phosphatidylethanolamine, sphingoglycolipid, phosphatidylglycerol, phosphatidylcholine, one unidentified glycolipid, one unidentified phospholipid and four unidentified lipids. The predominant fatty acids were C 18 : 1 !7c, summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) and C 16 : 0 . These chemotaxonomic traits were in agreement with the characteristics of the genus Altererythrobacter. Strain MN-1 T was most closely related to Altererythrobacter xinjiangensis S3-63 T (96.9 % 16S rRNA gene sequence similarity), followed by Altererythrobacter dongtanensis JM27 T (96.4 %) and
The genus Altererythrobacter belongs to the family Erythrobacteraceae, which was established by Kwon et al. [1] . The first described species in the genus Altererythrobacter was isolated from marine sediment, and named as Altererythrobacter epoxidivorans (type species); Erythrobacter luteolus was transferred to this genus and renamed as Altererythrobacter luteolus. Subsequently, the description of the genus Altererythrobacter was emended by Xue et al. [2] . At the time of writing, this genus includes 21 recognized species. Members of the genus Altererythrobacter are mainly distributed in two environments: marine and soil. Until now, 14 species of the genus have been isolated from the marine environment [1, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Three species have been isolated from different soils, such as rhizosphere soil, desert, mountain soil and permafrost [2, [15] [16] [17] . Two other species were separately isolated from other aquatic ecosystems, namely wetland freshwater and a saline lake [18, 19] , and the latest described species was isolated from air [20] . Most members of the genus Altererythrobacter are Gram-stain-negative, rod-shaped, non-motile and produce yellow or orange-red colonies, and all lack bacteriochlorophyll a. The major respiratory quinone is ubiquinone 10 and the polar lipid profile mainly contains phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, phosphatidylcholine and sphingolipid. The main dominant fatty acid is C 18 : 1 !7c. The DNA G+C content is in the range 54.5-67.2 mol%.
Strain MN-1 T was isolated from a sand sample in the Tengger desert in Gansu province, north-west China (38 44¢ 44 † N 102 59¢ 55 † E). The soil sample was serially diluted with sterile water and dilutions were spread on R2A agar (Oxoid) and incubated at 25 C aerobically. After 7 days, single colonies were picked and further purified. Strain MN-1 T was screened out and preserved as a glycerol suspension (20 %, v/v) Bacterial DNA extraction and PCR amplification of the 16S rRNA gene of strain MN-1 T were carried out as described previously [21] . Purification and cloning of the 16S rRNA gene were respectively executed using a PCR purification kit (Sangon Biotech) and pMD 19-T Vector Cloning kit (Takara) to obtain a complete sequence. The full-length 16S rRNA gene sequence was determined by Majorbio and compiled with the program DNAMAN (version 8.0; Lynnon Biosoft). The EzTaxon-e server (http://www.ezbiocloud.net/; [22] ) and EMBL-EBI web services-fasta (www.ebi.ac.uk; [23] ) were used to calculate levels of sequence similarity between strain MN-1 T and related type strains available in GenBank (www.ncbi. nlm.nih.gov/genbank/; [24] ). Phylogenetic trees were built by bootstrap analysis of 1000 replications [25] using MEGA version 6.06 [26] . Evolutionary distances were calculated using the method of Jukes and Cantor [27] and phylogenetic trees were reconstructed using the neighbour-joining [28] and maximum-likelihood [29] methods. The G+C content of the chromosomal DNA was determined as described by Mesbah and Whitman [30] T (96.1 %) and lower (<96.0 %) sequence similarity to the type strains of other recognized species of the genus Altererythrobacter. In the neighbour-joining phylogenetic tree (Fig. 1) , strain MN-1 T formed a separate clade within the cluster containing A. xinjiangensis S3-63 T , and likewise in the tree based on the maximum-likelihood method. Thus, these results demonstrated that the isolate was affiliated with the genus Altererythrobacter and did not belong to any recognized species of the genus Altererythrobacter [31] . The DNA G+C content of strain MN-1 T was 67.0 mol%, which was within the range reported for members of the genus Altererythrobacter (54.5-67.2 mol%).
Cellular morphology was examined by transmission electron microscopy (JEM 1230; JEOL) with cells from the early exponential growth phase on R2A agar and flagella were examined after negative staining with phosphotungstic acid (pH 7.0). Motility was observed in semi-solid medium. The Gram reaction was carried out as described by Gerhardt et al. [32] . Growth was investigated on R2A agar at 0, 4, 10,
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Altererythrobacter troitsensis KMM 6042 T (AY676115) C for 15 days. Growth at pH 5.0-13.0 (at intervals of 0.5 pH units) was examined in R2A broth by using the following biological buffer systems: 100 mM citric acid/sodium citrate (pH 5.0-6.0), 100 mM Na 2 HPO 4 /NaH 2 PO 4 (pH 6.5-8.0), 100 mM Tris/100 mM HCl (pH 8.5), 100 mM NaHCO 3 /Na 2 CO 3 (pH 9.0-10.5), 50 mM Na 2 HPO4/100 mM NaOH (pH 11.0-11.5) and 100 mM KCl/NaOH (pH 12.0-13.0) [33, 34] . Growth was also tested in R2A broth in the presence of 0-11 % (w/v) NaCl (at intervals of 1.0 %) at 30 C. Growth was evaluated on tripticase soy agar (TSA), R2A agar, Luria-Bertani (LB) agar, MA, nutrient agar and MacConkey agar. Oxidase activity was determined using 1 % (w/v) N,N,N¢,N¢-tetramethyl-p-phenylenediamine dihydrochloride (Sigma); catalase activity was determined by bubble production with 3 % (v/v) H 2 O 2 . Tests for oxidation-fermentation, and degradation of DNA, casein, Tween 80, starch and cellulase were performed by using standard methods [35] . Biochemical tests were performed using the API 20E, API 20NE, API ZYM and API 50CH systems (bioM erieux). Gen III MicroPlates (Biolog) were used to assess oxidation of 71 different carbon compounds, after 3 days at 30 C, according to the manufacturer's instructions. Bacterial susceptibility tests were performed by the disc diffusion method using the following commercial antibiotic-impregnated discs (Oxoid; µg per disc, unless otherwise indicated): ampicillin (10), chloramphenicol (30), erythromycin (15) , kanamycin (30), neomycin (30), penicillin (10 IU), rifampin (5), streptomycin (10), tetracycline (30) and vancomycin (30) .
Cells of strain MN-1 T were aerobic, Gram-stain-negative, rod-shaped, 0.3-0.5 µm in width and 0.9-1.5 µm in length, and possessed polar flagella (see Fig. S1 , available in the online Supplementary Material). Bacterial colonies were ivory, smooth and rounded on standard R2A agar and about 1 mm diameter after growth at 30 C for 3 days. Colonies of strain MN-1 T slowly became faint yellow with prolonged culture time. According to the above characteristics of strain MN-1 T , cellular pigments were extracted with methanol from cultures grown over different periods on R2A agar and the absorption spectra were determined with a spectrometer (UV-6100S; Mapada Instruments). Bacteriochlorophyll a was absent in all periods of growth. The methanol extracts of original ivory colonies did not display any absorption spectrum, but the methanol extracts of faint yellow colonies with prolonged culture time displayed a typical spectrum of carotenoid pigment with maximum Table 1 and in the species description.
The fatty acid methyl esters of strain MN-1 T and the reference strain A. dongtanensis CCTCC AB 209199 T were obtained from bacterial colonies grown on R2A agar at late exponential growth phase, at 30 C for 3 days, and from A. xinjiangensis CCTCC AB 207166
T grown on 0.3Â MA at 30 C for 4 days. Fatty acids from the harvested cells were saponified, methylated and extracted using the standard MIDI protocol (Sherlock Microbial Identification System, version 6.0B). The prepared fatty acids were analysed by GC (Agilent Technologies 6850) and the individual components were identified by comparison with the retention times of authentic standards, and quantified using the TSBA6.0 database of the Microbial Identification System [36] . Respiratory quinones were isolated from lyophilized cells according to the methods described by Collins [37] . Polar lipids were extracted using a chloroform/methanol system and analysed using one-and two-dimensional TLC, as described previously [38] . Merck silica gel 60 F 254 aluminium-backed thinlayer plates were used in TLC analysis. The plate dotted with sample was subjected to two-dimensional development, with the first solvent of chloroform/methanol/water (65 : 25 : 4, by vol.) followed by the second solvent of chloroform/methanol/acetic acid/water (85 : 12 : 15 : 4, by vol.). Total lipid material was detected using molybdatophosphoric acid and specific functional groups were detected using spray reagents specific for defined functional groups, such as ninhydrin reagent for lipids containing free amino groups, Zinzadze reagent for phospholipids and a-naphthol reagent for glycolipids [38] .
The major cellular fatty acids of strain MN1
T were C 18 : 1 !7c, summed feature 3 (consisting of C 16 : 1 !7c and/or C 16 : 1 !6c) and C 16 : 0 (Table 2) . Overall, the fatty acid compositions of strain MN-1 T was consistent with the two reference strains. The predominant respiratory quinone was ubiquinone-10. Diphosphatidylglycerol, phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol, sphingoglycolipid, one unidentified glycolipid, one unidentified phospholipid and four unidentified lipids were present in the polar lipid profile of strain MN-1 T (Fig. S2) . The major polar lipid components of strain MN-1 T were in accordance with those of reference strains, as obtained from Kang et al. [19] . Therefore, the chemotaxonomic results for strain MN-1 T were in good agreement with the characteristics of the other species belonging to the genus Altererythrobacter.
In accordance with the data presented above, strain MN-1 T should be considered to represent a novel species of the genus Altererythrobacter, for which the name Altererythrobacter soli sp. nov. is proposed.
DESCRIPTION OF ALTERERYTHROBACTER SOLI SP. NOV.
Altererythrobacter soli (so¢li. L. gen. n. soli of soil).
Cells are Gram-stain-negative, rod-shaped, 0.3-0.5 µm in width and 0.9-1.5 µm in length. Motile by means of polar flagella. Colonies are ivory, smooth, rounded and about 1 mm in diameter after growth on standard R2A agar at 30 C for 3 days. Colonies become faint yellow after prolonged incubation time. Growth occurs at 4-37 C (optimum, 28-32 C). Grows at pH 6.5-12.0 (optimum, 7.0-9.0) and with 0-2 % (w/ v) NaCl (optimum, 2 %) in R2A broth. Grows well on R2A agar, TSA and MA, weakly on nutrient agar and LB agar, but not on MacConkey agar. Positive for oxidase and catalase 
